Detailed examination of vascular lesions triggered by an inhibitor of endothelium-derived relaxing factor.
Inhibition of an endothelium-derived relaxing factor (EDRF) may contribute to the pathogenesis of thrombotic arterial occlusions. We measured the blood pressure and urinary excretion of protein, sodium, and potassium and histologically examined the brains, hearts, and kidneys in normotensive Wistar Kyoto rats (WKY) and stroke-prone spontaneously hypertensive rats (SHRSP) fed on a diet containing: (a) EDRF inhibitor (L-N-nitroarginine:L-NNA); (b) L-arginine, which reverses the effect of L-NNA; or (c) both L-NNA and L-arginine for 1 to 8 weeks. In addition, we examined L-NNA-treated SHRSP, the blood pressures of which were lowered using hydralazine. Furthermore, we produced and examined Goldblatt's renal hypertensive rats, which are of a different type from those resulting from the L-NNA treatment. Both WKY and SHRSP rats fed on a diet containing L-NNA suffered from hypertension and cerebral infarctions in a dose-dependent manner. Cerebral infarctions occurred whether or not SHRSP rats were treated with an antihypertensive agent when they were fed a high dosage of L-NNA. In contrast, SHRSP rats, treated simultaneously with both L-NNA and L-arginine, suffered few cerebral infarctions, although they were severely hypertensive. In addition, there were no cerebral infarctions in Goldblatt's renal hypertensive rats, although they suffered from advanced hypertension. The data indicate that the inhibition of EDRF injures the vessel walls and encourages platelet adhesion to the damaged areas. The adhering platelets narrow the lumen with resultant thrombotic arterial occlusions. Pathophysiologic conditions that decrease EDRF synthesis appear to play an important role in cerebral, renal, and myocardial infarctions.